According to the World Health Organization, hypertension is the most common cause of preventable death worldwide. Relationship between blood pressure (BP) and mortality is dramatic. Death from ischemic heart disease or stroke increases progressively as BP increases. For every 20 mm Hg systolic or 10 mm Hg diastolic increase in BP above 115/75 mm Hg, the mortality rate for both ischemic heart disease and stroke doubles.

The aim of antihypertensive therapy is to maximally reduce cardiovascular risk without compromising quality of life. The current BP goal is less than 140/90 mm Hg for all patients and less than 130/80 mm Hg for patients at high risk, i.e., those with diabetes mellitus or chronic kidney disease. Unfortunately, BP control is poor worldwide. According to the Prevalence, awareness, treatment and control of hypertension in Turkey (PatenT) Study, the proportion of patients in those with blood pressure targets of below 140/90 mm Hg was only achieved in 20.7% of patients.^[@bib1]^

The first step to achieve BP control is lifestyle changes. A 3-month trial is recommended in compliant patients willing to make therapeutic lifestyle changes, prior to determining that drug therapy is necessary. Despite lifestyle changes, if BP is still 140/90 mm Hg or above, drug therapy should be initiated.

As it is well known, blood pressure is determined by cardiac output and systemic vascular resistance. Furthermore, cardiac output is the product of stroke volume and heart rate. Finally, the hemodynamic determinants of BP are stroke volume, heart rate, and systemic vascular resistance. Antihypertensive drugs control BP via these factors: renin--angiotensin--aldosterone system (RAAS) inhibitors by reducing angiotensin II-mediated effects, calcium antagonists by causing vascular smooth muscle relaxation and decreasing systemic vascular resistance, diuretics by blocking NaCl reabsorption and decreasing blood volume, and beta blockers by reducing the heart rate and myocardial contractility. These medications are extensively used as a monotherapy or in combination in blood pressure control.

Monotherapy is the widespread form of initial antihypertensive therapy, but most patients will require more than one antihypertensive medicine to reach their treatment target. In the Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial (ALLHAT), although 36% of patients had diabetes mellitus, the BP target was set at less than 140/90 mm Hg for all patients including the diabetics. Nevertheless, BP was controlled only in 26% of patients after 5 years with monotherapy.^[@bib2]^ In the Losartan Intervention for Endpoints Trial (LIFE), more than 90% required at least two antihypertensive drugs.^[@bib3]^ In addition, a meta-analysis of 42 clinical trials involving nearly 11,000 patients found that combining any two drugs decreased blood pressure more than doubling of standard dose. The reduction in BP with combined drugs is approximately 5 times greater than doubling the dose of one drug.^[@bib4]^

Combination therapy will be necessary in the majority of hypertensive patients to achieve the target blood pressure. The average number of drugs required to reach blood pressure goals is 3.2, in trials focusing on cardiovascular morbidity and mortality. It is expected that the combination should increase the desired therapeutic effect but not the side effects. The combination must block counter-regulatory system activation, have additive effects on BP reduction, and be compatible pharmacokinetically. Another aim of the combination therapy is that of increasing tolerability.

One of the most preferred specific drug regimens is RAAS inhibitor/diuretic combination. Diuretics lead to RAAS activation by reducing intravascular volume. RAAS inhibitors block this counter-regulatory activation. Additionally, the RAAS inhibitors improve the hypokalemic effects of diuretics. Another preferred combination is RAAS inhibitors and calcium channel blockers (CCBs). One of the most common dose-dependent adverse effects of CCBs is peripheral edema due to arteriolar dilatation. This effect is partially neutralized by RAAS inhibitor-induced venodilation. Additionally, RAAS inhibitors prevent tachycardia due to dihydropyridine CCBs. Preferred, acceptable, and less effective drug combinations are shown in [Table 1](#tbl1){ref-type="table"}.

The Avoiding Cardiovascular Events through Combination Therapy in Patients Living with Systolic Hypertension (ACCOMPLISH) trial compared the ACEI benazepril plus the diuretic hydrochlorothiazide and benazepril plus CCB amlodipine. ACEI/diuretic is equally effective as ACEI/CCBs on BP levels. However, the ACCOMPLISH trial showed that the amlodipine-based combination was more effective than a thiazide-based combination in reducing cardiovascular events.^[@bib5]^ Acceptable regimens are mainly BB/diuretic, CCB/diuretic, and BB/CCB combinations. However, in the ONTARGET Trial, combining an ACEï with ARB increased the risk of renal complications and death compared to monotherapy. Thus, the ACEI/ARB combination is less effective and not recommended.^[@bib6]^

In addition to adequate BP control, the length of the time to achieve this goal is also important. Rapid BP reduction also leads to a reduction in the associated CV events. BP control was achieved more rapidly using combination therapy from the outset. In the International Verapamil Trandolapril Study (INVEST) Trial, in most patients the speed of improved primary and secondary outcome correlated with BP control.^[@bib7]^ A meta-analysis of 9 double-blind placebo controlled trials showed that goal BP was achieved by 50% of patients in 14 days with Valsartan+HCTZ. Goal BP was achieved in 72% of patients with the angiotensin receptor blocker valsartan 160 mg monotherapy versus in 92% of patients given the same-dose valsartan in combination with HCTZ. BP control correlated with all outcomes independent of the drug type. Moreover, when the patients were re-evaluated 6 months after achieving goal BP, it was determined that the patients\' risk was correlated with BP regardless of drug therapy.^[@bib8]^

Gradman *et al.* retrospectively evaluated 1762 adult patients with hypertension using electronic medical charts between 2005--2009. Patients initiated on combination therapy at the outset were compared to those initiated on monotherapy and later switched to combination therapy as two groups. After 6 months of therapy, 40.3% and 32.6% of patients with initial versus delayed combination treatment reached BP control, respectively. Cardiovascular events were significantly reduced with initial combination therapy. More rapid BP control was found to be important in reducing cardiovascular risk.^[@bib9]^

A meta-analysis of 15 clinical trials involving nearly 33,000 patients showed that fixed-dose combinations improved adherence to treatment significantly with potential advantages in BP control and adverse effects.^[@bib10]^

Fixed-dose combinations should be used in hypertensive patients who are inadequately controlled on monotherapy or require multiple drugs initially. Combination therapy is strongly recommended for BP 20/10 mm Hg or above target. BP control is achieved more rapidly with combinations, and they are found safe, effective, and well tolerated. Agents should be selected from among preferred or acceptable combinations. Additionally, comorbidities, individual characteristics, and cost should also be considered.

In conclusion, in stage 1 patients who are using monotherapy but do not have their BP controlled, additional therapy is required. To minimize side effects, a second drug must be preferred instead of the maximum dose of initial drug. Because monotherapy is usually inadequate, combination therapy could be used routinely. Especially, combination therapy is strongly recommended if BP is 20/10 mm Hg or above target. The selection of specific drug combinations should be made from preferred or acceptable combinations. Fixed-dose combination should be preferred instead of multiple single drugs.
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###### Recommended drug combinations in antihypertensive therapy

  **Preferred**   **Acceptable**                         **Less effective**
  --------------- -------------------------------------- -----------------------------
  ACEI/diuretic   BB/diuretic                            ACEI/ARB
  ARB/diuretic    CCB(dihydropyridine)/BB                ACEI/BB
  ACEI/CCB        CCB/diuretic                           ARB/BB
  ARB/CCB         Renin inhibitor/diuretic               CCB(non-dihydropyridine)/BB
                  Renin inhibitor/ARB                    Centrally acting agent/BB
                  Thiazide diuretic/K-sparing diuretic    

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BB, beta blocker; CCB, calcium channel blocker.
